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Abstract of WO9507004 

A device and method for encoding an image into hierarchical 
codes. The compression efficiency of the encoding is 
improved and deterioration of image quality is reduced. 
Image data are encoded using regressive hierarchical 
expression and dividing adaptively blocks according to the 
natures of the data. The encoded hierarchical data obtained 
by the division are transmitted. Thus, blocks of lower 
hierarchies can be divided and, as a result, the quantity of 
information about flat portions of an image can be reduced. 
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11. *l#J*# 5 , 7 A 8 tWfeHWlfc**. JL, *#4M:J*ifc^* 
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i7.*l*J**.i 6 t^r^Siift^l, 
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39. #-**L#0*4t38*^— #®#J&*%;3r&-, 
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tt£*#B*; 

B 5 #&^*tl^E 3 g>£JM&%ft HD #>0LB&ft&£ft-3- 

B*; 

m io ^^^m^ttvi^m^M^»^^^um; 

mil ^t^«B^@M^ii£^^j6§^@; 
B 12 fc*^ffl 11 ft^£Jft^Att*M»*7Gft3r:|iB; 
© 13 ***ffl 12 ttflHWti^&B; 
B 14 %&*® 12 ^J^S-^^S; 
B 15 &ft%U^£&tt#ftB; 

B 16 ^*^ u E/ c 4^^1: w fef«J^7C^^=tl®; 

B 17 &&^&JgftM&:tfi&ft#&ft&; 
B 18 fc****£jB?aW*JttRfl^^ft* ; 
B 19 *&*Xfe&ft&*4r&ftttteft&; 
ffi 20 &&7X;fo£#ft4Mr&ft4H&ftft; 

B 21 

B 22 X 
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A^-f^i«.*«T^*^^«Jtjt^^*ltjfc.#*. fitf, £-fM*. 
^^■st*^*tA**.-T-J*-*.«lt*4#3«.*4t«-, Z 1 ^^^^^^^- 
^*A^-r«[-il*ttTjBt**ft^*&^*JJll*#*, #JUMW&£ 
© A*-* 1 * —flHfr dfc * Jfc W 0L. 



©47 ^It.^lfcfflRWIl**^^^**^^** 1 

S 48 fc**frJBiMAtatt'a£ffl; 

©49 ^**ftJ«**WrtfflilLift^ia*^*^***ffl: 

S so *iM*ffl 49 ttfrJBiMJflttiM**xtt2rilB; 

S 51 50 ftift<lftft3rftS; 

0 52 fcfttt«frjB£#tt*ffi: 

©53 fciM*#*M**frttg*ttft-**#B: 

©54 fc**frJSiM&«a3fcaB; 

©55 ^***JrR***«B*lfc*«#^**«*^Bi 

9 56 fc**f^*ttJMl£#te&tt¥EB. 

S 3 #*#W****JBiMtt**. ****** 

$tm0MILttvS3fte (activity), ^fttf^f -t— — % 
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S 24 %&^® 23 ftofr&MRth#*k&*7t1k%femi 

9 25 ft&*S 24 ^riftw^ jiriiS; 

9 26 *** i4 B/ t 41»A* ,, !S[lW*7C^*4iffl; 
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9 28 fcttW«*fcfr***^#tettft; 

9 29 %&wm9Lfr$*txittthftteto&; 
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9 38 fc*L*9 37 fi«r«^ft^^9; 
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9 40 5b**^jB«i«L^*tt#tt*ft; 
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^ nr& # % ft ife & #. 6tr ^ %l «$ ^ -flL . 

* # * Mj ft s£ & #■ # *J ^i-^ # tf.. 

* j*: ^ % ft&ik #j $\ «* m VL. 

52.***L*!**.44^— #B4M»^38r*, 
54.#4feM4£-£.384*-- 
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+ ft 4 &-£Xi~X4 #T*Jfc#*-Pi*flL 

m= (Xl+X2 + X3+X4)/4 (1) 
AXi = Xi-m (^£,1=1-3) (2) 

E[Xi]=AXi + m (i= 1-3) (3) 
3 ft* X1-X3 mX£±-£IMEtt¥#flLm ±;Jjd& £ 

E [X4] = mX4 - E [XI] - E [X2] - E [X3] (4) 
M^iM.B [X4] . * + E [ ] fe^fttftlt. 



-9- 



ft* i~4 Jg, Bfc*JBfl***#. JffBl, JMW 

foxm^-s*******?'^--^*. ***** 

**-t. ******* w-s W^*^* 

ftft***t HD#>t@^ (8 Y/P B /P R ) 1/8 ft# 

*a^6fc**tt**-*»**. ******** ******** 
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[2] 

(l) BULift**** 

+ , t^ABHlL«C#D131»Af!l#-ife^*.»- 141 

142. 

142, iP@7t^, 4*"FjS. W*-£*fc## 

j&ft$£A@1|l&il D131 ^ 4HL#Xl(l)~X4(l),.^jft*-^«C# 
D132 ft&£ XI (2). 5 D132 ft&3sXl (2) ftWk 
* X2 (2) ~X4 (2) D131 & 4 

144.*:=. 144 M$L% D132 ft ft* XI (2) ~X4 

(2) ft 4flL**i$*4/ft* = JMfc# D133 ftHL* XI (3). 
Jg&& D133 ft&^Xl (3) *S#ftHl£X2(3) ~X4 (3) & 1^ # * $ 
-fe%M D132 ft 4 ^^^J^kA. 

ffi£HJi&&D133 $&Ai!l£ = 145 = 

146 0 gH¥#&& 146 JiitH#*l«*H.JStfc#D133 ft^L^ 
XI (3) ~ X4 (3) ft 4 * & * 4 & # E9 D134 ft Hi * XI (4) 

~X4 (4). ft * Q D134 &ASJ » 0 147 fn « B9 

148. £gS¥^lfc.& 148 &^±i£|siI#*«J °1 34 * 

xi (4) ~X4 (4) ft 4 flL#¥a*4/ft*fc*J:JB"P* 3L£&& 
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D135 0 

*RF±, D131-D135 £tt*/J\ 1R££T 

£. ff»-Jgtfc*D131rt**^*lXl. J6|*-JB*l|P132fc 
1/2X1/2, £3;i&3tD133 * 1/4X1/4, * H D134 7b 

1/8X1/8, W*±jgft#ff*j:jB«t#D135 £ 1/16X1/16. 

^7 jfcL, 5 >i&3|D131~D135 t|^*±Jiff*£jB«t4ll35^ 

— Kea^«t#. te-tstw^zm, u% = 

141, 143, 145 A 147 :|B£J&fT*fri£#. &]*.aE#£&£ 
jftjBP0lfe^«t#D14O,D14UD142 A.D143. 

£P*_L, t£, ***H*^*.J*l47+ijt1tf £jgjfc«D135 
^^0Jg|ici|134 Rft&JHg*. KJg^>if5]^^lfc^ 
D143, &Js, £.%3.&frtL* 145 *JiMT*ra£*:#D134 JjjjTH^ 

«t#i33 ^Jfe^iE|(:,'4jft*s j B^iBPiI*^«:*Di42.#^ i 

-Jfc^fe*143 +attt»HjR«:#D133 -%$~jI&&D132 

141 +5ttt#=-iBt!fc#D132^*r-JB«C*D131 
»-jgftJBPillfe^«C#D140. 

D135, *HjR~*-JB«JBP!l*^ft*D143-D140. ifctf, 
*<*£*140 *, &*S±& (2) 5UP#, 3tt±-JBtfc»*i*a:*4A 

T-JB*#. *JffiHI^& 154-157, A^HU>7-5Ji-jBitt*te 
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151,152 5|bl53. ^ttiSLiW*.* 150-153 & ±-%#l 
D143-D140 t#^^*^^^^^^^^^ D140 ~ DU3 + * 

A<Tha < 5 ) 

Tfc£****f*&tt8£#*F. ^ttft*!*.* 150-153 

&Jg&Jg|S]|£fl*$§D140~D143 ^UMfM^J^^ 

fe&159 0 

*^tfc# DU2 &#at %~M*pmm&& 152 

1t-^C2, ci ftTJii$^t , J&#Jfc&i 5 U 150 Aft.^*!* 
153-150 #*#JT, **#+jLTffi£#£tt£E*frt*# 

D142-D140 6^#3^o 

ifrttfiMM*.* 150-153 |frtiltt&£tt£ffl*^*# 
D140-D143 »tb^)i6«%S- 154-157 0 ffi*-t£. Bp£i^&& 
D135 *R£#»tt£Jift«&»158. 154-157 fcfliMl-fjfcfr 

mmOkVXJs, *R9J&ff*MM**D145~D148. W 
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&£-#f!l£#Jfe& 150-153 FfcASfeflM 
159 0 #j&, ftWi/^fclfc-W 4jfci&JBf«£*MPMa| 
£#&F D150 o D150 TMf. 

&##3£ilJ-£&* *££ff*ifi*Mfc£D145~DU9 ttil 

tt««|D150 4B8^f*ttBi|Lj»^*160 *MI.#RP, *. * 

S.jgjE«ift*l«L*D145~D149 frfllfrAifl** 154-158 

161-164 m$k$l% *HJSttJBFillfcfrifc*D151~D154, 

3l.it* *BJ&tt^««L*!*.* 170-173, $frAi'J* *ta*n 

175-178 Q 

W*i£JEISi6*Mfc#Di49 4J»«*»i«s gftftSlft 

*i>i&l£D155 J!Kff#lfrtt. Rtf, ^A5>J*E*D^^5&-178 0 ^E9 
jj0&&& 178 #*5.Jg&H D155 ^ * Ea£ft£H&£H&ig D154 

tt*D,ft**HJB«:*Di59, Hi*, i££U*^B&%& 

177 0 

* = *!**.«■ 177 #g3t*Hft*raJS«fc*D159^ 
*SJBttJgP3*^«C«I>153*AD. aftJL*HJBft#i58. 

Is] Bi, atSl*— Anj**.*i76. **~, *--*b&£ 

& 176. 175 ft«.*r.Jg«fc# D157 % D156, AMffrSE* — 
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~ #0, 0156- 0159,0155,, 

173 0 ^fl«[*|*iJfr 170-173 **^f*Aft#i& + Jh#^ F, 

tt O w ^^fi]^^^*R#Jir03^^^. #&&&£Jim&%& 175 
-178. 

(2) # jfc 

(2-1) ±^j»« + Jff«5itt&«*«^RI*^«:*+^ 
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. £ Jc tB # + JtT £ f»J ft -9- ci, C2, C3 ft H, ft -5 

WflLtt Jft|SiJ±-£ttfrttiSMH*.* 51,52 ft 53 sfcibMfifcfT 

-fife* Ji JB ^ 1PJ + jLft5&48L*d».* 6^ fll 

(2-2) ±ifc£;M^+Jff»i&tt&fc*. #BHt*t*ffc^aLll3 

Slfctf fti£. &ffc£a^±5££atf*H#tt*t*. 

(2-3) ^^,*±3i*it«!tJ?f**«ifi«A. Hfc&rt** 
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(2-4) J:^^ife$fi + J?f»3t^JL«*, ^frttJ***^* 

(2-5) n&ikWk&ftik. 
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ffl io*jg**.=.£jfcfll.. #t^ffl6jitJSft*^#ttftHfttt 
^ e ffl + BHLifc«5M*90 «F^f«jffiW*.* 150- l53"*t£>iift ,1ft 

£#ffc&D140~D143 ft&&#*#££J££^>§ra;£#&& 

D140-D143 + tt*&&A5ft¥£^frtt&£ate^Wtt Tha * 
K^*^*5#i4«JBR*^tffc4|D140-D143 #*j-J&&&*t 

tfl*p, 1R£&0JI#jIN:£*&&di43 A, 

A< Tha < 6 > 

Ut^**^5&**«F«*#*F. ^ 150-153 
*t&>Ilft;IN:£^&#Dl 4 0~D143 ###fc^J£&^ 

159. 

i4>f|^iM%it 150-153 %dJrt*-JB^JBRI*^*fc# 

D140~D143frlB3!UM» 154. 155. 156 157, M^l±^, &P^i 
Jgfc# D135 j!R*#&tt 158„ tf*ft 154.155. 156 *P 157 

im&%®*&> rf£ D140 

~P143sfrlTffittiMttJg. ^E^JE^^«I^# 

D145 -D148. MiA^III- 158 ^fflitil^ * ^ Att ffllMfc 

D145-D149 2t»«'WA^*ft*ft*^A**< ffl + ** lb) * 



B0U***£* i60(ffl 8) 4'fe#&*Jft££«%&£&£&&. 

(2-1) ±i££;fc«+Jff«iifcttJLfcA. 4*B0*#flU!fci3L!J3 

(2-2) ±^j»«+j^«^&^*«**rt**illL^«tt: 

(2-3) ±&%7&m*m&&ti&&&&fr®&£^*%&% 
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&&D31 aft.tr ^jB*«#»airt^JSi6<%«ftlS<&»*7c 40A, ^ 
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<2)4>jBifc<|Jflfti6*l**7G40A- 

(2-l)&ft#3& 

*"FJB«t*)*4HL*^Mr4jft»--JB«t# D32..;£it£jfctttttt#. 

-f.^ 42 iffi S 15 (D) A (E) + ft & 3P#, * 
D31 #4 XI <1) ~X4 (1) D2 ^Hl*X1 (2) . 

* - jg«t# D32 ft XI (2) X2 (2) ~X4 (2) -fc 

% -JI&3ID32 ~£#&&43 44, 

44 &£^ji&3|D32 ft 4<&t J l 2 -#£&&H.£&& 
D33 0 tfj*P, AS 15 (C) ^ (D) .+ J?PFtt*:=.JMt#D32 #J-&^ XI 

(2) ~X4(2) = D33 «rHL*Xl(3), Htf. -5** XI 

(3) *g$Plft&£ X2 (3) ~X4 (3) 4LH#&£ D32 ft 4 ft 

* = JBffc*D33 tfA«*5.*frfc*45 = 46, 
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46 ^±i£«*-#*. 15(B)^(C)^f^, ifE 
£ft« D33 ft 4 jft&A* Xl(4)-X4(4)^jft«r0H 

£fc*D34. 

£ 0>ilSc#D44 %AJj*B|t^*.«. 47 0^^*48, 
*B¥&*.*48 6*HJB«t#D34tt4l|L*^i*4jft^jft*J:ig 
&P K D35 0 # BP, *n S 15 (A) & (B) Jff ft** * 
D34# 4 it* XI (4) ~X4 (4) » A*iJB«C# D35&&£ 
XI (5) e 

* ££>g&if D31-D35 «*T-JS 

&P£-;i&$|D31 1 tf XI At, &-£&&D32. 

|£lti D33, £ n £&& D34, ^± Jg gp f £ Jgft« D35 

Xl/2 1/2 tfXl/4 ft*, 1/8 tf Xl/8 ft**o 1/16 

*TXl/16ft*. 

frJBIfi*J8fcift«WMMG40A At D31-D35 

+ *± £&£ ( *P * £ & ft$ D35) fttoBLX *feft^* trat D3 AS. 

41.43,45.47 + ffiJsfrft 

51-55 tliS^IS^ £#, *jgtt«*/Bft£«l 

<6«%**X40A, ft (2) 5^±i£jP#, *J 51~54 *^-5±- 

£ift*rf£fcT-jB4ft*ttt- > Mli*. aifc**^#«Mfc# 
t. 

40A ft*&«93S- 56-59 ##-JB#5l^ftayk« D51-D55 



-5jlfc*gR, ****** 51-54 »|frJW*#**frtt/*fr«tt 

«,«-43,«f-JBtfc# 41. 

£#. E&£-£^&& 41, 43, 45, 47 JgRttlfe^lfc 
^|D41,D42,D43,D44 0 

£pF±, j&*%*58,57,56 frm 13 + J?r * 
«*fcJLJ^3«t#«i*58 M^* 58 58A+& 

^^ESSS^^«D54##^^^o 

58A 15 JJf * XI (4) -XI (5), X2 (4) - XI (5), X3 (4) 

-xi(5) titit&HL ihlHBtiL*»»ftibB*«.*-58B t^fcMfc* 

D48 i/n, * tB DtXl (4) , X2 (4) , X3 (4) 0 £ *M££ & 

58C ft] ^ XI (4) , X2 (4) , X3 (4) *X1 (5) . * (4) 5*.«f it #. «. J«i 4 

**f*fc**X4 (4). 6ft#^A%*58D4A*^ir«*Ba^. 

«t*Xl (4) , X2 (4) , X3 (4) , X4 <4) , #&i£5'J it 45 0 

^.Jg^&tt*^* 51-54 «TX4*^«.**U 43, 45, 47fo^ 
48 ft$tt£4HMg D41,D42,D43,D44 D35, 

jfctf, iM* 51-54. £fc4tf**frtt*tttt*"F. *f 
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ifftteJSL. 51-54, tftaf jt|L*^^t!**it«T. % 
Ajlh5 SJfttilft 51-55 ftfflft* #3Lj£ffilSi6<MfciS 

D51~D55, 4^tt#ayfc#^A*7D(ffl + **lB)*«#*lBSl 

a&M, iM* 51, 52, 53 ^54 *P@ 14 +JJf*aP#**/R. 
£feJ*L0 14 + **^iM*52*i53 ftg^Jo 

#gP, £^&igD42,D43 frJMfrASiM* 52,53 
52A,53A 0 D42,D43 i£frJW*Aafrttii*d*7G52B, 53B 

^tttt*fe*52C,53C.5^tt4fe«l*.*52C,53C^lBJI^Jfc 
:J£D42,D43 #J#^£&&7§isH4, # * 

frttW-ttW^*.* 52D,53D 0 $te£J£&&52D,53D ##^&!&y§ 

D57*Bfcb&, #ttli^W«tt«£l£*fr*SiMfc*5^ 53A. 
£H<i$fe&52A,53A ^Mlt^^*.^^^*^**^** 

(2-2)&3£ 
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#ff£HU£±JB&*fc xi + i (0) rt, JJteflttT-fiftil* 

Xi(j) 0 = 0-3). J&RttlHMWfcfcAXiG) <j-0~3)frjglMfl 
(3) 41 & j* 4 1t & *" * 7C 40B 

(3-1) 
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40A e 

At" ^J^TC40B^A®^i|D3im^ii.i± 

42,44,46,48, £a± 1/4 *#*tS. ^^^PStfj 5 jg 

ft AS" ^Ife^feft- 61, 62, 63 ^ 64 +*-JB±^^ffl1fcj8t# 
D32, D33, D34,D35 J* & jg B^ft # D31, D32, D33, D34^^ ft 

61,62,63 fn 64 %ib«f 4fe^«t*f#fr*e A 

65,66,67 68 ^JM^ *F— JB— jBffllUfc 

69-72 + 0 

***5JgE^ft#fc*±JBft*. *TJL* 

*SMM*7G 74 J* it 5 69~73 tt*|fi!]'liritJ£*fe 
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«MW#7G 74 #&&i&$|ftft^*-& 69~73, £ & + ^|fe 
«ifc@#tt*jLtt*£WflL, *#i!l*«1t#*4![*lft#331SI^Jg 

(3-2) 

3**3*« A *I « 6lr *«t^4r * 69 — 73 AnKtftW. 
S 17 (A) ~ (E) frfl|*****±JMi:* (^SJSJfc*) 

<A)j?r****3jB**fr****. Bfcrf*********. 

& g •# *J USP - 4703352) ft % JE*fi*t3t:fri*tttt&"F. 
ADRC &#DR 0 

Bib. jP^ai^JS + A^^^WIt*^ 3 *^***'^* 



-28- 



p\tf&*k%L% ni' , «jfctftt*f4itM*ft* Qi, JW*-jBt tt"B 

II = 4 • Ql • Nl' • (3/4) + Nl (7) 

t£ (7) * + tt*-oltt&fc#MU:it, 4, AE£ifcfll + 
^£J& 2 If X2 + * 3/4 ftWftA^f . ^iB^±- 

JR««— "F. An J: 7 *-JR + Nl. ifc**# 

N3,N4, ^^te^WifcTH^TH^TIM tt$*ifltf*fcfcfcN2\ 
N3 \ N4' , jfcb Hi ft *ffc Q2, Q3. Q4, I'J £ jg + & " & /* 

i S # W Ik (k = 2 % 3, 4) BP "ST ^ T 3^ ^ iB : 

Ik = 4 • Qk • Nk' • (3/4) +Nk (8) 

I = II + 12 + 13 + 14 + 15 < 9 > 
(3 - 3) 
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40AR#. HX%AfflHL«t*D31, *¥#fe&42#&£#^2 
*TX2ft# + *¥MM)l. *HL*«t*^5J 1/4 ttFMfc^*. ft*, 
D32 AHttifeffc^ilitJMr feft- 43. 46. 48 frfllifcl** 
ftjft*fll/4ttlMfcfrJ**. 

t|-«l.«*i,3lt^*iJB«:#D35, &i£«TPCM JMftjEft&lrttt 

ADRC < £ i££ 3^ & ffi iM, JL * B USP - 4703352) ft%&m 
frm.jj$t$ltt$LT, W*«ADRC DR. 

ttJ§. **E3JB«t#D34^|ti j Blt#D35^Jfc^#5j-ifc^«fc 

&D64. ^^it^%^68^>J^^ith^^D64^yg^|4, * 

#^#T^&iSD33. D32. D31 
^teP^&7§i$Hi&&D67. D66. D65 fc**«fj*HUMr* 
71.70.69 t 0 

& #>J ^ 7G 74 AS 18 t #T ^ #7 ROM 'httfi. 
(QN01) ^AJR^iiaiA^JBft^^tt/^^W^^WttTHU 
TH2.-TH4 tifi^.ft*. i##£JBtti^fr#* 69-73 
**f-&WifcTHl,TH2^"TH4 ^i^yS^ti P ft, 
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ita^, ft T— (QN02) ft pg ttLM TH1,TH2—TH4 
®&&7t 40 A 0 

(4-1) ±5£*ife«+J9f*5ittJi«*. 

(4-2) ±i£^ifeMt^^£^i(^#^IJa#^t#fil 
tt*ftfr*r*ttt*;ft. fe^Mtttillf-iL b1VX&M§kfr#*. 
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1R£k: ^^TS^m (activity 
N(K-l) =N(K-1) +N(K) (10) 

<ffl20) +, S 19 tittup 

#IP, *B@21 +^f^SP#^. *i«.LMT JtJfcSS^'DbttfR*. 
T&LMT a±tt**«t**i!fc^** + ^*»«* LMT, gft, *pS 
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>A&£ lmt -jfcjj o ft E R *3fetr. £ ft 

TH JR I 0 4 S 20 + £f^tfo£*g H 

pcm *Mtttif«, fc^fl^flR^ft. ps3#-fci6iBf- *-ffett,-W 
tt¥^**±jBffiiMt*ttit&. m^AW^flR^ft. 



I 



*3S§-£ 7L80A ttr Af;" ;&d VL&WVL* Slat S 44 & 

4fl A*"iS[lW*7fc 80B 

ft 80A t &A.@ft&$l D31 t&&&££&^ 

ttAafl&ik*.#ff, 2x2 = 4 **#/fcJ:-JB*#*£ 
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3£JL£fifctt3Sate (activity), 4#^f l-fiftiftT-^g 

AttAtt, 1&Ut±-£*#* xo(i + 1), T-JBIfc#^xjCi), m 

£fillfcfrfWfcfcAXj<i) =XO(i+l) -Xj(i),-fiA j-o~3.m^ 
*Mf*Mt#j|9j&S*fcfc G ( • ). JUft&;ftte£ ACT = G(AXj(i)) e 

FLG (0: ^«tiL 1: frtt*!£), g 
FLG = Oltf, + jLT — £ttfrtt. MS ACT^ffcTH Jl_ FLG = 1 itf, 
3MtT— £&*Mf!l, M^EACT< ^{£TH_§.FLG = 1 Bt, -fc+jLT— 

F1.G ZfLVUs. ftffi.l5$lT-Mit?2i 9 lFLG = 0ltf, BP^St 

51-54 25 + 0f*W#tt#/aUfc--&>h #*#*#^ffl 12 

JU J2, J3 5£«te#ttT-JBi6«»-53,52, 51. 

d-£iMffift«4£ft*7G 80A, -0.#jL 7 RPtfjLttT 
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tf^fclL. T-J»*W 52 ^ 53 

iS^S 53 D43 IfrASUMfeJft- 53A *i*fei&*J#. 

7C53B 3 »5g 53C. jgafe&iSlfeft 53C 

AJ2*iBfiift^*.«-53A*ite4P*"F-JBlft<l* 52 0 

53A fe$ntng&&*ifr& J2, 3it«^tt*«*3t4f jEttumx- 

itS, y$^te&$l fe* 53C *i Wfl[*|;t*Jfr 53D &£/A*0$ & 
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. & D64 0 $ 3 fete* ft 68 * £ ifc & 4HK£& D64 ft # y£ 

* D33 -5 « 0 jg&# D34 4 J* Jfe^Jtft D63 e # j£ 

#&&D63, &&ate&Mfeft67 +tt«l#*3g^tk. #i£M&& 
«*5g«fttD67iia«««r^*71 to fttfft-$£*7*Bjg 

*Hjg + «r*3S?ftD67 ^«*£7Jfe#tt**tt*ftfr#*U 
A D32 *n£3jg&& D33 D62, ft ft 

ik&M *.ft 66 ft tB&5&*5*& D66 c ft#yS3H4 D66 

&fr**70 +.*»-jg+,^ftft7*H^HiBt«r«^iittf 
Bib, ^lt^^*i7O^^^it0Jit^>S^t4D68^^ = 

D61, &3rte&9ifeft65 *iB*3S«lttD65.*Hfelb^*3S?*^D65 

*1&53*Mfcfr#*69 to^-Jit,'Dl^^^7^Eg>^ = ^^- 

jit^^^t^^fj^j^^sp^^^. att 

&ySij*teD67 ^>^^Jit^v5^iiD66 — Jg + J*3g^tt D65 
i£#*Jffidfc&ft^&#**69~73 3MMt "Bl^l***" 
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M £;*£1iMt*"&*l#7G80B, *p® 26 +/ff*ap#i&;fejE. 
"B^HM.*" ^#J4td sob fiASMi D3i <fc*iii± 

^#lfe3M2.44.46.48, gj± 1/4 ££fr#*3FHtt5 jg 

1* £&-i£^&iSg- 61,62.63 * 64 +*-jg±ttfrjgffl1H*ig 

D32. D33. D34. D35 J* & Jg ffi $ D 3 1. D32. D33. D34 il#H 0 

61.62.63 64 ttftft4^&£^4hM:&& 

65. 66. 67 f» 68 jM J| # - £ ~ # 0 £ B ftfc 

~72 to 

**m»f*3£«rtf*, BP 3 -MIL*. 

/B ADRC (&i£j&^&%Stt«4. JtHa-^^JUSP-4703352) frfc 
ffij»^ha**tt1t%T. MifiADRC &$} DR D 

fi££, Efe*HjBftiSD34 ^jpfi^jfc* D35 ft gg-ft 
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,£R IMMfcfr J* M9L#liiLM*7t 74 & K ft flT& D69-D73 

fr**U£#IHfc0^r*: + . 4fc«I^WflL3Ji|-jfiEfiiF - .Ej at 4lllAl: w 0 ft 
jfc4f-*&^** + ^ M &^41»A* ,, 3i.i±1»JltD69-D73 f#iH^!jte 

# tB * |*f*«r&" & /*£1t &*\ & j* 

SMM*7G 74 ##^Hiffi§pJAatatfU|:D69~D72 #i£2J& 
##-^^5Pf^Z^ ^j^ifir ##^l!l^#J^7C 

74 0 
80A. 

#1* A*ft«Jfltt*jfc^frfc 69-73 Anttft W. 
S 27 (A) - (E) frjW**tf*±£jfc# (*SJgjfc#) ~^TJI 

its, ffl 27(A) t 
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*^*fc#JlMfc 69-72, * 
* *^*ilMh !P*fr*&tt WflL TH2, TH3, TH4 ##yg^t£ 

II =4 • Ql • Ml • (3/4) +N1 (11) 

« (ii) * + tt*-*+tt£fc4MtJ|lLeu, ftB££iktt'l'X: 
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£*n#M2.M3.M4, + Q2, Q3, Q4. ^^t^J 

N2 % N3. N4, Jtf&Jg * u £ )*±1£&-g"lk (k = 2, 3, 

I = II + 12 + 13 + 14 + 15 ( 12 ) 
#rajMr£/*£1*A± w Il~I4 *o^#g 

Ik = 4 • Qk • Mk • (3/4) + Nk (13) 

W^f-tfraJMtil. ^i£7 5tf&^t± ACT4 #jfc^& 0 if- 
&E28 (B) ftf EliMfflfS 28 (A) £r**ft |I £ft**Mr& 
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*. 

it-*f(?, iii±#iiJ:&S 29 ftffjfcg^&t ACT4 #}±±T& 
H:TH4. ACT3#±*^$teTH3 £5$^ 

TIB, ^-^M-fi*^**^**^*^ B30. 

ACT2.ACT3. ACT4 JfcXtt#ft1B«*ftfr***. it-ttfc^f" 
@30(A) o 

jfe*-JB + , *ii±#tB ACT4 4A±WHLTH4 l^±. ACT3 #± 
K<iTH3 ttJ:. ACT2#_LPMfcTH2 GH±tt*tt**L, 

isM£ACTl % ACT2, ACT3„ ACT4 &*tt&*1£fl*jfcfr** + . 3fc 
-^^f-S 30(B) to 

&$-£ftft#.T, 3tit#2ti ACT4#J:WflLTH4 &_t,ACT3 
*U:W1*TH3 ACT2#±«itTH2 #fcB$- 
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n 

SUM (act) = N (ACT) (14) 

ACT - act 
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It, act &7X40&ft^**ftft£3fe£f:, ACT ^^ftftH 
<**tt#5IB 32 *Jft7ttX;to£4M^*4L£JtX*n2#fe 

+ , B31 ^^ft^^^^M^^'f nttTHft^^I. 
(14) 5^, 4/feX*ifi*«L^**,#ibT^: 

o n 

SUM (act3, act4) = • ^"]n(ACT3, ACT4) (15) 

ACT«act3 ACT ■ sct4 

sum ( • ) &*Mim&M&, n ( • ) 

&, act3 **X*Dfi*ft^**+# = JBtt3itj6**, act4**Xiw 
M«L^*+*HJB«r3ltje£*, ACT3 &^M%lfr^ik*% = 
JBtt*±.ACT4fc*a»:fr*fc+*Hjgft**. n^fcjfcfr* 

^mTH3, %®Mn%mi$.TH4 %foikm&, &*mit 

TH3 tt±S.fl£HflfcTH4 a±tt**«tfo.Jt#i{fclfe#iB»H.Jg + 



SUM (act2, act3, act4) = 
J] • 5] * ^ N (ACT2, ACT3, ACT4) (16) 

AOlaicti ACT3«Ml3 ACT4»»ct4 

^t, SUM ( • ) jfl&ftft. N ( • ) 

ft rfjfit**. ACT2,ACT3, ACT4 frfl***Cfcfr*Mfc + % 

WteTH2,'# = JI£]£WteTH3, *HjB«£WfcTH4ft*Wrf:tt* 
jfl*k*9L, **«tt.TH2 tt± J.«ttTH3 J: J.*!fcWflLTH4 I* 

ftJs, ^S^.^^® 30(B) + #T^ — J&#&fl^*.ft&S. 

n o » ■ 

SUM (actl, act2, act3, act4) = ^\ • ^] • " 2j 

ACTl-actl ACT2«tcU ACT J ■ iet3 ACT4 n ««|4 

N (ACT1, ACT2, ACT3, ACT4) (I 7 ) 
* + , SUM(') ***jbnd**ft. N(-) fc^tMfcfr******* 
lit , actl, act2, act3, act4 I An^ffc^ * — # — 

Jgk* = JB.*fflJBtt*t£**. ACTUACT2 > ACT3,ACT4##]& 
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* & # * + * - % JBL : # h fi, # eg Jk & £ *« 

(17) ££j£tt**n£***Mr*+. tf&^*~JB«£W 

Wtttt M &/ lt &1ir&*\ its, £*l5ttWflL*t3£+. *«B31»L«* 
^M^tt*****. S 33 34 +|friB 73£*Mt&. 

LMT tt±rt**«C*««t^**+^**^* LMT » ^ffl* 

&3fc3£?&flLfc LMT — JL« 0 ttEWrtattf. 



SP4, &M&lkv5ft&.*t : ?VL&3i)k&*9LSP5 t#^.S29 + ±i£ 

&#msP6, *««ft«it#.1t^JBift^.#ff. £ 

jB*U£ttfc#fl[, ^^SP7, £jfc4T--JBttjBI"l**Mt. 

SP8, «±-JI^*l#j &«fc4Mf"F-JB + ttfr 

***SP9. 1t^JBTt-«L» 1*1. &fS, 

spio, **fe*««*T. « 

JlsPii, ^^^h^o 



(4) * * * 0M^ft* t 

(4-1) J:ifc&ifctt + Jff»ifctt.fi«A. a£***ttJ:Mfc 
6^ jB«t#« Jfe^-flfc«r » «f«5S ^frtk p 

(4-2) J:a&£jM^tJff*ifctt&«*, &iM» + Jltffi*ft: 
(4-3) ±j££;fctt + Jff»i£ttJ&&*. *&JB»59tt**fr 

[6] $ 

(l) *££ttttS1MAtifr&S. 



-48- 



ftfrM#Q#*tto$ifr&m*Rititii***7G 90A, ^tffrjgifiaj 
m *WM**7&90a t u 6 /* £1t At"4n Kl&fcltt* SIS. S 

l4 B/ t 4#A* , '*S[#l*7C90B#A. 

*M 90A t&ASiSl&ig D31 &jt5&$3H«## 

fJAa»ife*.*ff. *T-fitt 2X2-4 HL*ttA±-jS«t#*^ 

1R^±-iBft#* xo(i + i), -F-jB*t**xj(i). JtLU 
JBWIfcfrfWflLfcAXKi) =xo(i + i) -xj(i), m*. j = 0~3 o lR^l 

*3S?*tt««*fttfc*G(.) f W*3S^tk* ACT = G(AXj(i)) 0 

ttJS^tfe act, &*, «JR^J9f*^H5^tkACT3rj-j6«r«1t4A 
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i #jM. 

ibi*al*j&#*fl<5 ****** i «jSffi§ai«^<p±iB* 

flg = l H. &ftT-Mlb*1t.±^&&&+fo&to& : 

51-55 38 +JJf^aP#«^lt-^^. JfcM***-5ffl I 2 

ifctfttlM*54, 53 % 52 frflttflf^^attfrttrt^frtttt 

tf. 11^51.52.53 XfrmmiM.P\&£^&34^ J2 ^te® 
^Jt-JiiS^S52.53.54 0 

+ tt* 5S ^ tf. * * «f T ft JB-&3£® * £J £J 
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D43 IfrASJiMfeJfcSSA fo^fJ^#I# 
7C53B tt5^te4fcHfe|&.53C. &3tM&9lfefe53C ftj^JMUg 

D43 #^£##yS^fe, ^FAjlh#5!j^^^f:^J^^^ti 

J2$frifcI!ll{|i5&&53A *ite#ttT-jM»*52 # £||^&&53A 

£ 53D & iB It* ^FSHt ikfr ill ft Mtgl * g *1* J&. J2 0 

^atit^tittHULiw^fe*** J3. 
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53 ttfr tRH6«*7C 53B Mt*l;t&* 

£g *#& J4 tf, 52 *^«ii[«^7C 52B &£l£$tWJ 

<3)"&/*41*&* w ft«*7& 

)«t^ffl37tti6WJ^7D4iH«IIAB1lLjfc*D3l. 
#&&42 tmfl/4f^tt D32. 

&£. »3Bt«-jB«t*D32*JF^«.«.44+iittTl/4^FJ*ft 
3f.£j** = JMt#D33. 

tf$Hji&3|D33 4^Mr%«-46«H/4^Ab3a, 4 
j£#E;i&3|D34 e 

*£. 3tit^^*.«-48ifc(f l/4^Aaa, ££f31JI&il 
D35„ 

#»iJgjfc«D35 +«L#^«Jfc«i&fJ««t^**73 +. 1+ 

f-*iJBft#D35*attTPCMi6^^JEjirA3tfilr1t%T. 

JaZ^&>&®^*l&, JE.&I|-$5fi|USP- 4703352) tfffcJSIM:* jfrjfc 
fttt^T, JU*«ADRC DR 0 

ttJg. ^^E9Jg|fci|D34 -5$l5:j^&igD35 
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lio D68 *i£^|«|tt^^* 72 t. 

D66, ^H>i^5S^t4D67 ^«Q-Jg^3S^«k D68 H>N*!:*£ 
&%3LM&& D32 J7 % B jg&& D34 D63 0 5ft * 

$g#ttD67 *iBfj*«:^* 71 + . 

D32 ^fEltt D32 D62, ft^fr 

**Mi * 70 to 

*/§, D31 ;j*£^ijg&it D32 

D6 1. >g ^ 65 H- IB ^ it D65 0 tB ft 5ft tfc D65 
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&frlff* 1 & D65 ttj*tt-7C««t^**. 

£#«fl&jfc«r**fr#* 69-73 3MMT"B/*£1imr 

ft«*7G74 ###£$rft$^&'fii£D69~D73 #:i£3J£- 
# * J5 £tf £ #T & /* 4 1t A *" » ft 3£ tt« * 

fc*feT*"B^&firJS.* ,, &tM3tD57,iPB36 ft#te@*/?r 
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iturffl 40 (X) -40 (E) ^JM-ife^^JijgjBtir-ATStfcft 

#3ft#5satett***Mr*.ifcm. s 40(A) t^r***^** 

fcfr**. xtf-fcijMtlS D35 ;&fcfTft* PCM ^$i^H^s 
t^ffi ADRC (&iIJZi$*&&®ii*£, jSLma-t-^J USP- 4703352) 

S 4i~@ 47 #iB^i^^^"&^^1tAl: T, fefJ^^^ic^ 

^SjB^fPEgjB^ttW^Wtt^jM^THU TH2 % TH3. 

TH4 0 

t*. £® 41 (A) +, ^iBJLhjg, *ijBtt«fc*N|rfc. 
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II = 4 • Ql • Ml • (3/4) + Nl (18) 

« (18) £ + tt*-Sttt*k4Mfc*a4 f + * 

JMtffc-T, 7 *-£tt*fe* ni, it**fK* 

^tt^^M2, M3.M4, £Jg + tt#ftfc4**fcQ2,Q3,Q4, 

+ N2, N3 % N4, *j£jB + "B/^flTA*-* 

(k-2. 3, 4)ip-5r&T5^&: 

1 = 11+12 + 13 + 14 + 15 (19) 

5JBft "B^&flrJMfis, A^JB»«ft««ifc«»*7C40A3lt1tift 
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Ik - 4 • Qk • Mk • (3/4) + Nk (20 ) 

w ft*? a & * £ ± & n # £ t * a #£ 0 

-&M*.fr#*tih*to*Tm 42 0 

5lA4#-^SS^i4ACTl Z-jg^jg^tt ACT2 

WflLTHl, ACT2#±*^<£TH2###^&, 

m 42 ft*fc*kit9l ACT1 ACT1 <££_U $ 
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TIB. fcH.jg^Hgtt*****^**!*^ 43. 

ACT2 ,ACT3 + . 3t-tt**^ffi43 

(A). 

itit^iB ACT1#±^TH1 ACT2#_L 

&ACT1 % ACT2, ACT3, ACT4 £*tt&*1£«**fr**t. 

^^^B43(B)+ 0 

*#HJB*«*T. ACT1 #J:^tiTHl tt_t.ACT2 

TH4 *IB*HJB + *T B^ltA*". 
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©45 t^#it#I*Dm^^*:^J 0 

ftoSIMBUMr*. (9 45) JMTfcxf jfcf-ffl 44 4ftfc4Mr*fttt 
If I Ani£*, & ft 1 Ao £ J0***Mr* + ft g;ft e 

n 

SUM (act) = ^Jn(ACT) (21) 

ACT -act 

fc, act &^X;Mm^&*tt&?S^&&*, act 
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(21)3,, 4jft**Dfi*ffc^**.#AT^**it: 

n n 

SUM(actl, act2) = . ^] N (ACTl, ACT2) (22) 

ACT1 - «ctl ACT2 ■ *ct2 

SUM(-)** N(.) *^F*ifc^** + ^«i 
&;actl % act2^»**J5iB|«fc^** + »-iB. *-fi«r^jfi[* 
*.ACT1, ACT2frjM*^Hfcfr****-£U n 

^M(22)^±j^^Ii,DS^^*:4 , ,5it^^^-m^- 
£«£HflLTHl, TH2-ft*|&ft Xfr&£*b fc**-- j BHflLTHl 

I, 

SUM (act!, act2, act3) = 

a ■ n 

"3T| • ^] • N(ACT1. ACT2, ACT3) (23) 

ACTl » actl ACT2 - *txl ACT3 - *«3 
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SUM ( • ) XfrAM*. N ( . ) #*Hfc, 
actUact2, act3 .frjM** K3bP«lfc^**t * — JB, &H,B 

ACTUACT2,ACt3 #— JB, * 

a a o 

SUM(actl, act2, act3, act4) = • ^jTJ • J] • ^] 

ACTl»»ctl ACTZ**ct2 ACT3 -«ct3 ACT4-act4 

N (ACT1 • ACT2, ACT3, ACT4) (24) 
SUM(-) ^IMftft, N(.) + 

actl, act2, act3, act4 ^^J^l^I ijn^&^H^ t ft $ — 3^ — 
JB. *HJB, *EgjBft*tfi£*. ACT1, ACT2, ACT3,ACT4 4>#|* 

+ ft 

(24) &££ft*ADfi*ftfr#* + . *fj£^*-^ 

«^«tt TH1,TH2,TH3^TH4 ft X *: 

**-jBW1*THl tt±,*-JB«tt.TH2 GUu* = JBWi*TH3 VX 

±.§.*R3JBWifcTH4 tt±ft 
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*p j§ 46 + 2P#&, * LMT «ttfttTFM». * LMT & 

^«*«t^*^J&^**Bfl**^** :fffl47 * (21> 

«*-+JJr*fl#*. #5«J4® 45 *@l*ltfj£fco ********* 
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s 48 * & 7 &>i3i^*t:^# ; sp2 # # 

SP4, tf^fc^te. &#msP5 tfMffl 42 *± 

£#$tsP6, *#**SL««ta&1t^JB<a*%. ^ 

SP8, #lti&®^£& "B/^tirJMr ft«tMMrT-£+ttfrtt 

spio, *tfrJBtt**ittrt*i&fTl**«^ **fe*ft*l.«.T, » 

SP11, ££*t:3l^ 

(4) 
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(4-2) Ji3fc*it« + 3?f*^JL«*, :feiM*t*tfflfcft 

(4-3) ±£*:fctttJff»i£ttfi«*. ^JBWfl***^ 
(4-4) J:3£*ife«+Jff»fcft*fc*. ttJt*T-JBJk** 

Sg&^J (S ID tt&Tte H W JiUafe*. * tflfrAffll*** D3l & 

tT^Jg^#&&&^^^tt^& J £^ 100A *i*t£*£tt*4 



100B 

fr&#mMblM9'+7G iooa &JHMi&/fltt#tt« Ml <s 

50) *+, Ml iSJt^A:fitt. 

50* £tf 40A, * fttt*H*fr #21 

(2) Aft JM»*tg 

^jgJMfl ftlfifUMtx iooa *p@ 50 + fcfrffe 

3li±#tt»Ml &A^3I^33-51~55 ft*P®51 t£r**#titt£ 

fcW&*h**.5Bi2*iB 13 tft±itH#*^jft # 
it ti-ftifrM- 5i~55, 

*3&fT**tt ^S51 t^H-54 *hfcfr*#D44 

SUM*.*54A, Rtf, *A»#fe1*-9-fc»lfc*-54B ^*jft1t-9-tt 

yg^iio «AM^fe*54G#^aj«*A1t^3g^tt^ifr^«1l 

54H.^E«ftiJt^« 1 lS.54H + i ^E«ilt|<ijtfe*54G + ft £>J>t£f:& 



54 51~53 m) t. - B ***J*flT 

3tMJJf«.«3g^tt (activity) ± T~M 

M, <6«* 51-54 ^Sg^tfe^f-^WUfttt^T. 
JfJfcfe*. ;fefc«atfe*Aifr&Hftrtlt#"F. 51-54 

(3) frfJ&S 



1ium%%gte±, &fr%mQft#J%2!i&%-7t iooa t, =F*ki; 
#BP, iooa t, 1R^^^.lt^-±- 

= [J = 0~3] % ^&ft^Jift;t#iil^1&#AXi (j) =Xi+l (0) -Xi 
(j) [j = 0~3K ^£#^&^te£J£lS&& G ( • K 3*&fi^&y£ 
i$H£ACTc = G(AXi(j)) [j = 0~3K ffl-^(5]^^^1t^^yg^ii 
.^ACT^, ACT Y ^^^^pgtiTHO fttffl. 

T. ^^It^fRl^^WltTHTjli^^THOc, 

TH ijfc^T^ THlc ( > THOc) „ 

actc A^^ttTH^if^T, *1tT-JB*ttfrtt; ^Jthti^., £ 
^*feHt-9-*5S^**fe actc ^FJlWflL th tf, «+jLT-£ + ttfri!L 
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#fcffi*ft*i6*W*. + . *P0 53 (A) ^ (B) +#f^SP#, 

®53 (C) fc^feflF* &*&£$&#^^&*T#t , J& 
&@53 (C) ^ft*Jfe:#iB. *a-^«f«HilttT*3S^tt«l« 



^«ft«*T.*»ffl 53(D) +^3P#^,^®t^^^^^^ 

^sauk***^ ~~ _ 

**«.-T, B 54 7 AfrjMW£Jt 100 &4T*Jg$l^& 
tt 6/ t £flF&:f' ^J^tc^tcioob feiiJfc£3te&£KSP5 
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*£tt*ML si. 

mi T - JS + * M *» m 

spio, 5ct^>iT+IS:S-i^rt^«f^*^j^ o ;fc*|gfc#tt*,T, It 
#mspn, g*tt*JMMft«. 

(5-1) JA*j^+Jff»fcttAfcA. 4B*«1t-9-^«€* 
(5-2) J:5fc*ifc« + J5f*it«r*«*. tti*W*it««rffl1* 
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^&47G 110A D51-D55, 
(2) 

4W#**H0A + ***J**iM»55<Bl55)|frlb 

«T*Jl£*«fti|D55 51-54 ft 

*ik, £1**&JM/Bti JM«*tc; iioa t, , *pB-56 t Jff * 

121 , $L**ttit&9L&1k 121 #?J&EI£*:&&# 120 *J§, & 
£fH£#&j£ftlMf & 122 (TM. 122)ft^5&lB flf^ 

120 &fe*&$5# (#gp, 122 ftfctttt^)' tftftSft 122 ^7 

*^ft*^SYNC^BHlL«[*A*«r1lrA<l (TIB. #*«JWflr 

A 4) Cl.;fefWU* 122 + , 

ItBlftii, «c#^JflflAl:^«*±Jg.ii4|ftllDSS ( tt^SAA 

ft. 

7G110A tH^S 51-55 ^jM«lbA±^«>l»^#^J9f^A^ 
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&D55 3ftoJgRit«^tt«*^C2^-te*E«ft*iL#. 

**fc*D54,D53,D52,D51. 121 ***tt*n 

J8*W*Hm* 122 fe**ffrai*lft*« C3. 

******* 122, #**ai«ft3&1»flL 
fc#IS£-fc&lt& 120 +tt«L48*^*«*«»«.*#. 

S fttt «£ + tt*4i**£ffltfc (robustness) . 

D55 0 
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(3-1) JA**«+Jff»fcttAfc*. Bt#***tt±jRJk 

(3-2) J:it*Jt«+JJfii3i«rA«*. 

te**«#*flRf-ft. 

(3-3) ±a*afe«+»«it«r*«*. ft^JRttfc^Hfctt 

«it^*«^it*ih»*«fe*tt^tt/^^tt*tt^m**w# 
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(3-4) ±&£;fcfl + J?r*i£tt&fc*. &^*33l + tf®ft& 
(3-5) ±Si*ife« + ^fitit«i&^*. #&JB»SJtt**fr 

(3-6) ±i£«itff! + Jlf»^«rJL«*. axt*T^«:**2 
«, £ttffl ****** «*f*fcft*.iLJS. 
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